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CLAIMS 



1. 



Sing: 



(Original) A circuit compr 

a compression circuit co)4>led to receive data values and being structured to generate 
compressed data bas/d on tllWyata values; and 

an output circmfcoiapled to the compression circuit and being structured to produce the 
compressed data at a sin^e output on edges of a clock signal. 



2. (Original) The circuit of claim 1 v^hereir 

the compression circuit is coupled to receive the data values from a plurality of cells in a 
memory device and is structured to generateoirst and second compressed data signals based on 
the data values, the first and second como/essed data signals being equal to the data values if the 
data values are all the same and the firs/and second compressed data signals being different if 
the data values are not the same; and 

the output circuit comprises k double data rate circuit coupled to the compression circuit 
to receive the first and second cornpressed data signals and to a clock signal source to receive the 
clock signal, the double data rate^circuit being structured to produce the first compressed data 
signal during a leading edge of/the clock signal and to produce the second compressed data 
signal during a trailing edge of the clock signal within each cycle of the clock signal. 



3. (Original) The circuit of claim 2 v^herein the compression circuit comprises: 

a plurality of pull-up transistors coupled to intermediate nodes and structured to bring the 

intermediate nodes to a high voltage; 

a plurality of puW-dow^n transistors coupled between data latches structured to latch the 

data values and the intermediate nodes, the pull-down transistors being structured to generate 

intermediate signals at/ the intermediate nodes based on the data values; and 

a logic circuit/coupled between the intermediate nodes and the double data rate circuit, 

the logic circuit being structured to generate the first and second compressed data signals based 

on the intermediate Signals. 
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4. (Original) A circuit comOTising: 

a compression circuit having a plurality of inputs each coupled to receive a data signal 
and a plurality of compression opa^uts, the compression outputs being fewer than the inputs, the 
compression circuit beir^ sp?ucfured to generate a compressed data signal at each of the 
compression outputs based on me data signals; and 

an output circuit couplpd to the compression circuit and being structured to couple each 
compressed data signal to a single output on edges of a clock signal. 

5. (Original) The circuit of claim 4 v^herein^ 

the compression circuit is structured to generate first and second signals at first and 
second compression outputs based on the data/signals, the first and second signals being equal to 
the data signals if the data signals are all theysame and the first and second signals being different 
if the data signals are not the same; and / 

the output circuit comprises a doimle data rate circuit coupled to the compression circuit 
to receive the first and second signals and to a clock signal source to receive the clock signal, the 
double data rate circuit being structured to produce the first signal during a leading edge of the 
clock signal and to produce the second signal during a trailing edge of the clock signal within 
each cycle of the clock signal. / 



6. (Original) The circuit of/claim 5, fiirther comprising: 

a plurality of latch circuits, each latch circuit having an input coupled to a read data path 
to receive a respective one of the data signals fi-om a memory cell in a memory device and 
having a pair of inverters each having an output connected to an input of the other inverter to 
hold the data signal, the latcWcircuits being coupled together to the compression circuit; and 

the inputs of the compression circuit are coupled to the latch circuits to receive the data 
signals. / 



7. (Original) The circ lit of claim 6 wherein the compression circuit comprises: 

a plurality of pull-u 3 transistors coupled to intermediate nodes and structured to bring the 
intermediate nodes to a high voltage; 
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a plurality of pull-down transistpi^coupled between the latch circuits and the 
intermediate nodes, the pull-dowiv,tmnsistors being structured to generate intermediate signals at 
the intermediate nodes based on the data signals; and 

a logic circuit comHed between the intermediate nodes and the double data rate circuit, 
the logic circuit being/raoxctured to generate the first and second signals based on the 
intermediate signals. 

8. (Original) A memory device comprising: 
a plurality of cells; / 

a compression circuit coimled^cyreceive data values from the cells and being structured 



to generate compressed data based on/the data values; and 

an output circuit coupled toine compression circuit and being structured to produce the 
compressed data at a single output on edges of a clock signal. 

9. (Original) The memory device of clainyS wherein: 

the compression circuit is structured to generate first and second compressed data signals 
based on the data values, the first and second compressed data signals being equal to the data 
values if the data values are all the same and the first and second compressed data signals being 
different if the data values are not thp same; and 

the output circuit comprises a double data rate circuit coupled to the compression circuit 
to receive the first and second compressed data signals and to a clock signal source to receive the 
clock signal, the double data /ate circuit being structured to produce the first compressed data 
signal during a leading edge of the clock signal and to produce the second compressed data 
signal during a trailing e^ge of the clock signal within each cycle of the clock signal. 

10. (Original) TMe memory device of claim 9, fiirther comprising: 
addressing circuitry; 

control lines; 
address lines; and 
data lines. 
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(Original) The memory device opdlaim 10 wherein the compression circuit comprises: 
a plurality of data latches, eachydata latch having an input coupled to a read data path to 
receive a data value read from one of the cells and a pair of inverters coupled to receive the data 
value, each inverter having an ou^ut connected to an input of the other inverter to hold the data 
value; 

a plurality of pull-up tj^ansistors coupled to intermediate nodes and structured to bring the 
intermediate nodes to a higl/ voltage; 

a plurality of pull-down transistors coupled between the data latches and the intermediate 
nodes, the pull-down transistors being structured to generate intermediate signals at the 
intermediate nodes based on the data values; 

a logic circuit coupled between the intermediate nodes and the double data rate circuit, 
the logic circuit being structured to generate the first and second compressed data signals based 
on the intermediate Signals. 



12. (Original) A system comprising: 
a processor; 

a memory deyitje h^i^g a plurality of cells; and 
a test circuit $on>pnsing: 

a compression circuit coupled to receive data values from the cells and being 
structured to generate compressed data based on the data values; and 

an output circuit coupled to the compression circuit and being structured to 
produce the compressed data at a single output on edges of a clock signal. 



13. (Original) The system of claim/l 2 wherein: 

the compression circuit is structured to generate first and second signals at first and 
second compression outputs base/ on the data values, the first and second signals being equal to 
the data values if the data values are all the same and the first and second signals being different 
if the data values are not the 9ame; and 

the output circuit coiiiprises a double data rate circuit coupled to the compression circuit 
to receive the first and second signals and to a clock signal source to receive the clock signal, the 
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double data rate circuit being structured to produce the first signal during a leading edge of the 
clock signal and to produce the sec^d signal during a trailing edge of the clock signal within 
each cycle of the clock signal. 

14. (Original) The system of claim 13, further comprising: 
an input/output deyice; and 

a bus connected to the processor, the memory device, and the input/output device. 



15. (Original) The system of claim 13, further comprising: 
a test machine including the processor; 

a v^rite circuit; 

a read and c^ata compression circuit including the test circuit; and 
wherein thi test machine, the write circuit, the read and data compression circuit, and the 
memory device arj connected together by communication lines. 

16. (Original) A system comprisj^g: 
a processor; and 

a memory deviee havUig^a plurality of cells and being connected to the processor, the 
memory device havingyanjnternal test circuit comprising: 

a compression circuit coupled to receive data values fi'om the cells and being 
structured to generate compressed data based on the data values; and 

an output circuit coupled to the compression circuit and being structured to 
produce the compressed mta at a single output on edges of a clock signal. 



17. (Original) The system of cl^in 16 wherein: 

the compression circuit is Structured to generate first and second signals at first and 
second compression outputs based on the data values, the first and second signals being equal to 
the data values if the data values are all the same and the first and second signals being different 
if the data values are not tht^ same; and 
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the output circuit comprises a double data/rate circuit coupled to the compression circuit 
to receive the first and second signals and to a/clock signal source to receive the clock signal, the 
double data rate circuit being structured tcyproduce the first signal during a leading edge of the 
clock signal and to produce the second ^gnal during a trailing edge of the clock signal v^ithin 
each cycle of the clock signal. 

18. (Original) The system of claim 17, further comprising: 
a display unit; 
an input/output deviofe; and 

a bus coupling the processor, the memory device, the display unit, and the input/output 

device. 

19. (Original) The'^ system of claim 18 wherein the system comprises a computer system, a 
information compon^t, or an appliance. 

20. (Original) A test system con^rising: 
a test machine; 

a memory device having ^plurality of cells and being coupled to the test machine to be 
tested; and 

test circuitrjf co^pnsirig: 

a compression circuit coupled to receive data signals fi'om the cells and being 
structured to generate compressed data based on the data signals; and 

an output circuit coupled to the compression circuit and being structured to 
produce the compressed dita at a single output on edges of a clock signal. 



21. (Original) The system of claim 20 wherein: 

the compression circuit is structured to generate first and second signals at first and 
second compression outputs based^n the data signals, the first and second signals being equal to 
the data signals if the data signafc are all the same and the first and second signals being different 
if the data signals are not the rame; and 
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the output circuit comprises a double data rateinrcuit coupled to the compression circuit 
to receive the first and second signals and to a clodc signal source to receive the clock signal, the 
double data rate circuit being structured to produce the first signal during a leading edge of the 
clock signal and to produce the second signa)/auring a trailing edge of the clock signal within 
each cycle of the clock signal. 

22. (Original)The system of claiit/21, further comprising a plurality of memory devices each 
having a plurality of cells, each of^e memory devices being coupled to the test machine to be 
tested. 

23. (Original) The syst^ of claim 21 w^herein the test circuitry is located in the memory 
device. 

24. (Original) Th94ystem of claim 21 v^herein the test circuitry is located in the test 
machine. 

25. (Original)/The system of claim 21 v^herein the test circuitry is located between the test 
machine and the^memory device. 



26. (Original) A double data rate meigory device comprising: 
aplurality of cells; 

a compression circuit ^upl^d/to receive data values firom the cells and being structured 
to generate compressed data based/on the data values; and 

an output circuit coupled/to the compression circuit and being structured to produce the 
compressed data at a single output on edges of a clock signal. 



27. (Original) The memory device of cmm 26 wherein: 

the compression circuit is structiK^ to generate first and second compressed data signals 
based on the data values, the first and^econd compressed data signals being equal to the data 
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values if the data values are all the same and the first and ^cond compressed data signals being 
different if the data values are not the same; and / 

the output circuit comprises a double data ratexircuit coupled to the compression circuit 
to receive the first and second compressed data simals and to a clock signal source to receive the 
clock signal, the double data rate circuit being stmctured to produce the first compressed data 
signal during a leading edge of the clock signa/ and to produce the second compressed data 
signal during a trailing edge of the clock siffl^l within each cycle of the clock signal. 

28. (Original) The memory device m claim 27, further comprising: 
addressing circuitry; / 

control lines; / 
address lines; / 
data lines; and / 

a plurality of data latches, each data latch having an input coupled to a read data path to 
receive a data value read fi-onyone of the cells and a pair of inverters coupled to receive the data 
value, each inverter having an output connected to an input of the other inverter to hold the data 
value, the data latches being coupled together to the compression circuit. 

29. (Original) The memory device of claim 28 wherein the compression circuit comprises: 

a plurality of pull/up transistors coupled to intermediate nodes and structured to bring the 
intermediate nodes to a high voltage; 

a plurality of puJl-down transistors coupled between the data latches and the intermediate 
nodes, the pull-down transistors being structured to generate intermediate signals at the 
intermediate nodes based on the data values; 

a logic circuit coupled between the intermediate nodes and the double data rate circuit, 
the logic circuit being structured to generate the first and second compressed data signals based 
on the intermediate signals. 
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30. (Original) A memory device comprisir 
a plurality of memory cells; 

means for compressing a plurali)^ of data values read from selected ones of the memory 
cells ihto test data; and 

means for producing the te^ data on edges of a clock signal 

3 1 . (Original) A method fof testing a memory device comprising: 
venting data to cells in the memory device; 
reading the cells toygenerate read data; 
compressing the i/ead data to generate test data; and 
producing the test data at a single output on edges of a clock signal 

32. (Original) The method of claim 3 1 wherein; 
compressing the read data corqprises compressing the read data into two compressed data 

signals; and 

producing the test data comprises altemately couphng the two compressed data signals to 
the single output on rising and falling edges of the clock signal 



33. (Original) The niethod c/f (flaim 32 wherein:^ 

compressing the read data/comprises generating first and second compressed data signals 
to be equal to the read datVii all ihe read data are the same and generating the first and second 
compressed data signals to be different if all the read data are not the same; and 

producing the test data comprises coupling the first and second compressed data signals 
to a double data rate circuit structured to couple the first compressed data signal to the single 
output on a rising edge of the clock signal and coupling the second compressed data signal to the 
single output on a falling edge of the clock signal 
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34. (Original) The method of claim 33, furAer comprising analyzing the first and 
second compressed data signals at the singlcyoutput to determine that the cells store data properly 
if the first and second opmpressed data signals are the same and to determine that the cells do not 
store data properly if the first and second'^ compressed data signals are not the same. 



35. 



(Original) A method for testing a plurality of memory devices comprising: 
writing data to cells in each memory device; 
reading the cells to generate read data; 

compressing the read pata fi-om each memory device to generate test data; and 
producing the test data for each memory device at a single output on edges of a clock 



signal. 



36. (Original) The j^iethod of claim 35 wherein: 

compressing thfe read data comprises compressing the read data into two compressed data 
signals for each meniory device; and 

producing the test data comprises alternately coupling the two compressed data signals to 



fore 



the single output for each memory device. 



37. (Original) The method of claim 36 whemlh: 

compressing the read data comprisesyfor each memory device, generating first and 
second compressed data signals to beicquai to the read data of the memory device if all the read 
data fi-om the memory device are the same and generating the first and second compressed data 
signals to be different if all tl\gj:ead data from the memory device are not the same; and 

producing the test data comprises coupling the first and second compressed data signals 
for each memory device to a douple data rate circuit structured to couple the first compressed 
data signal to the single output 6n a rising edge of the clock signal and to couple the second 
compressed data signal to the single output on a falling edge of the clock signal 
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38. (Original) A method for operating an integrated circuit test machine comprising: 
writing a test data value to select^ cells in each of a plurality of memory devices; 
reading the selected cells to generate read data for each memory device; 
compressing the read data for each memory device into test data; 

producing the test data ^r each memory device at a single output on edges of a clock 
signal; and 

analyzing the test dafa at each output to determine if the selected cells in each memory 
device have stored the tes/ data value properly. 

39. (Original) The method of claim 3 R^^herein: 
compressing the read data comprises compressing the read data into two compression 

signals for each memory device; and 

producing the test data commses alternately coupling the two compression signals to the 
single output for each memory deyice. 

40. (Original) method of claim 39 wherein: 

compressing the i?ead data comprises, for each memory device, generating first and 
second compressioQ^si^als /o be equal to the read data if all the read data are the same and 
generating the first and secjSnd compression signals to be different if all the read data are not the 
same; and 

producing the test^data comprises coupling the first and second compression signals for 
each memory device to A double data rate circuit structured to couple the first compression signal 
to the single output on a rising edge of the clock signal and to couple the second compression 
signal to the single ouiput on a falling edge of the clock signal. 

41. (Original)The method of claim 4w ^vherein analyzing the test data comprises analyzing 
the first and second compression sigfials at each output to determine that the selected cells stored 
the test data value properly if the first and second compression signals are the same and to 
determine that the selected cell/did not store the test data value properly if the first and second 
compression signals are not the same. 
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43. (Original) A method for testing a memory device comprising: 
selecting a plurality of test cells from cells in the memory device; 
writing a test data wlue to each of the selected cells; 

reading each selectea cell to generate a plurality of read data values; 
latching the read data values; 

compressing the readldata values into two intermediate data values; 

converting the intermediate data values into first and second compressed data values, the 
first and second compressed aata values being equal to the read data values if the read data 
values are all the same, the first and second compressed data values being different if the read 
data values are not all the same; 

generating a clock signal; 

producing the first compressed data value at an output on a rising edge in a single period 
of the clock signal; I 

producing the second compressed data value at the output on a falling edge in the single 
period of the clock signal; and \ 

analyzing the first and second compressed data values at the output to determine that the 
cells in the memory device stored the test data value properly if the first and second compressed 
data values are equal. \ 

44. (Original) A method for testing a double data rate memory device comprising: 
writing data to cells in the mernbry device; 

reading the cells to generate readVdata; 
compressing the read data to generate test data; and 

producing the test data at an output of a double data rate circuit on edges of a clock 



42. 



(Previously Canceled) 




signal 
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45. (Original) The method of claim 44 wherein: 

compressing the read data comprises gpn^rating first and second compressed data signals 
to.be equal to the read data if all the re^d^ta are the same and generating the first and second 
compressed data signals to be difS^nt if all the read data are not the same; and 

producing the tes^d^ comprises coupling the first compressed data signal to the output 
of the double datapafe circuit on a rising edge of the clock signal and coupling the second 
compressed;!^ signal to the output of the double data rate circuit on a falling edge of the clock 
signal/""^ 



